Questions: Are volunteered and endorsed descriptors of recalled breathlessness consistent with descriptors of exerciseinduced breathlessness? Are volunteered and endorsed descriptors of exercise-induced breathlessness consistent? Design: Within-participant, repeated measures, experimental study. Participants: 57 people with symptomatic chronic respiratory disease aged 71 years. Intervention: There were three conditions. The first was recalled breathlessness. Two conditions of exercise-induced breathlessness were created by getting the participants to undertake the 6-min Walk Test twice (breathlessness 1 and 2). Outcome measures: Descriptors of breathlessness were volunteered (where participants' used their own words) or endorsed (from a pre-existing list of 15 breathlessness statements). Results: Emotive descriptors made up 65% of recalled descriptors compared with 11% of exercise-induced descriptors, whereas physical descriptors made up 35% of recalled descriptors compared with 89% of exercise-induced descriptors. Of the 237 potential language pairs volunteered to describe recalled and exercise-induced breathlessness 1, only 27 (11%) were identical whereas of the 171 potential language pairs endorsed as describing recalled and exercise-induced breathlessness 1, 66 (39%) were identical. Of the 175 potential language pairs of descriptors volunteered to describe exercise-induced breathlessness 1 and 2, 72 (41%) were identical whereas of the 153 potential language pairs endorsed as describing exercise-induced breathlessness 1 and 2, 71 (46%) were identical. Conclusion: The language used to describe exercise-induced breathlessness immediately after two walking challenges was similar. However, descriptions of recalled breathlessness did not consistently match descriptions of exercise-induced breathlessness, which may reflect the different contexts under which breathlessness was recalled and induced. 
Introduction
Concern has been expressed over the consistency of retrospective assessments of impairments such as pain and dyspnoea (Bryant 1993 , Gedney et al 2003 , Stulbarg et al 1999 . In chronic medical conditions, pain and dyspnoea are often assessed retrospectively in order to provide a pattern of intensity, frequency, and impact upon activities of daily living, from which clinicians make decisions about the most appropriate form of management. Where retrospective assessments of impairments are perceived as inconsistent by clinicians, clients tend to be considered, at best, unreliable historians and at worst, exaggerating or presenting with a comorbid psychiatric condition.
Dyspnoea is an awareness of breathing discomfort, which includes perceptions of intensity and quality of the sensation (American Thoracic Society 1999, von Leupoldt and Dahme 2005a , von Leupoldt et al 2006 . Conscious awareness of adverse sensations such as dyspnoea and pain results from a complex interaction of physical, affective, and cognitive afferent inputs. Consistency of recalled sensations of pain has been studied during both acute and persistent pain states (Bryant 1993 , Gedney et al 2003 , however, there is a comparative paucity of research exploring the consistency of recalled sensations of dyspnoea, for either intensity or qualitative domains of the sensation (Garrard and Williams 2008, Stulbarg et al 1999) .
People can differentiate reliably between the sensory (intensity) and affective (unpleasantness) domains of dyspnoea (Carrieri-Kohlman et al 1996 , von Leupoldt and Dahme 2005a , von Leupoldt et al 2006 , von Leupoldt et al 2008 . The affective domain can be further subdivided into emotive (eg, frightening, anxious, hopeless) and physical qualities (eg, effort, rapid, shallow, labour) . The language used to describe the quality (rather than intensity) of dyspnoea has been investigated in an attempt to explain underlying mechanisms and differences between medical conditions (Garrard and Williams 2008) . In general, studies seeking to compare the quality of dyspnoea between medical conditions invite participants to describe dyspnoea retrospectively (de Souza Caroci and Lareau 2004 , Han et al 2005 , Mahler et al 1996 , Skevington et al 1997 , Simon et al 1990 , Wilcock et al 2002 . On the other hand, studies that seek to understand underlying mechanisms of the physical qualities of dyspnoea induce breathlessness under controlled conditions (such as chemical, ventilatory loading or exercise) (Binks et al 2002, Garrard and .
The language used to describe the quality of dyspnoea has been shown to be consistent within individuals when it is assessed under the same conditions (ie, either retrospectively or induced) (Elliot et al 1991 , Han et al 2005 , Garrard and Williams 2008 . Whether retrospective descriptions of dyspnoea are the same as induced descriptions has been investigated to a lesser extent. In people with chronic respiratory disease, both Mahler et al (1996) and Binks et al (2002) reported good consistency between physical descriptors of recalled and induced dyspnoea. No studies investigating the consistency of descriptors of breathlessness volunteered by people in their own words (including both emotive and physical domains of the sensation) have been carried out. The aim of this study was to determine the consistency of emotive and physical language used when describing recalled versus exercise-induced dyspnoea. The research questions were:
Are volunteered and endorsed descriptors of recalled 1.
breathlessness consistent with descriptors of exerciseinduced breathlessness? Are volunteered and endorsed descriptors of exercise-2.
induced breathlessness consistent?
Method Design
A within-participant, repeated measures, experimental study was carried out. People referred for assessment of breathlessness to the Respiratory Unit of the Repatriation General Hospital, Adelaide, were invited to participate in the study. After collection of descriptive data, participants described their breathlessness from recall (ie, recalledbreathlessness). They then completed a 6-min Walk Test and described their breathlessness immediately upon cessation of the exercise challenge (ie, exercise-induced breathlessness 1). After at least 30 minutes, participants completed a second 6-min Walk Test and again described their breathlessness immediately upon its cessation (ie, exercise-induced breathlessness 2).
Participants
People with breathlessness were included in the study. They were excluded if they were illiterate, had severe musculoskeletal or psychiatric conditions, severe shortterm memory loss or visual impairments, conditions which rendered exercise unsafe, or unstable pulmonary disease. Age, gender, height, weight, and body mass index were collected to describe the sample. Severity of pulmonary impairment was described from pulmonary function tests performed according to the recommendations of the American Thoracic Society (American Thoracic Society 2002 , Miller et al 2005 . Activity limitations related to dyspnoea were assessed using the modified Medical Research Council Dyspnoea Scale with scores ranging from 0 (capable of normal activities without significant breathlessness) to 4 (breathlessness prevents even simple household activities) (Celli et al 2004) . Global pulmonary impairment was assessed using the BODE Index, calculated from body mass index, FEV 1 percent predicted, mMRC dyspnoea score, and 6-min Walk Test (Celli et al 2004) ; scores range from 0 to 10, with higher scores indicating greater impairment. Scores from the Borg Scale of Perceived Exertion and breathlessness intensity using a 10-cm visual analogue scale (where 0 indicated no breathlessness and 10 indicated the worst breathlessness possible) were collected before and after cessation of exercise.
Intervention
There were three conditions. The first condition was recalled breathlessness. 
Outcome measures
The quality of dyspnoea was measured before (ie, recalled breathlessness) and within the first minute after each of the two 6-min Walk Tests (ie, exercise-induced breathlessness 1 and 2). Descriptors of breathlessness were volunteered (where participants' used their own words) and endorsed (from a pre-existing list of 15 breathlessness statements, Mahler et al 1996) . For volunteered descriptors, participants were asked for terms to describe their sensation of breathlessness using the standard question, 'Which words would you use to describe your breathing when it is uncomfortable?' for recalled breathlessness, and 'Which words would you use to describe your breathing now?' for exercise-induced breathlessness. If clarification was sought, the standard cues were: 'Could you try and explain the sensation you feel when your breathing is uncomfortable' or 'I am trying to understand what it feels like for you when your breathing is uncomfortable'. Participants volunteered as many or as few words as they needed to describe their breathlessness and their words and statements were transcribed verbatim and read back to them for confirmation. For endorsed descriptors, participants read a list of 15 breathlessness statements (Mahler et al 1996) and selected up to three that best described their breathlessness. One investigator collected all the data.
Data analysis
Volunteered descriptors of breathlessness were allocated to previously-developed language categories (Williams et al Using an intention-to-treat approach, percent agreement was used to calculate the number of identical language pairs between conditions as a percentage of the potential number of identical language pairs (Mahler et al 1996) . For volunteered descriptors of breathlessness, percent agreement was calculated between frequency of mention within language categories rather than individual descriptors. For endorsed descriptors of breathlessness, percent agreement was calculated using the number of statements selected (up to three) between conditions.
Data were treated as binary (participants volunteered/ endorsed or did not volunteer/endorse). Odds ratios were used to compare the proportions of participants volunteering/ endorsing a descriptor in the recall condition and in the first exercise-induced condition. Odds ratios (95% CI) were also used to compare the proportions of participants volunteering/endorsing a descriptor in the two exerciseinduced conditions. McNemar's test for proportional differences was applied using STATISTICA with p < 0.05 regarded as significant.
Results

Participants
Fifty-seven people participated in the study. Forty-nine (86%) participants had chronic obstructive pulmonary disease (Rabe et al 2007) . Participants generally had a low to moderate degree of global pulmonary impairment, a low intensity of recalled breathlessness and a moderate intensity of exercise-induced breathlessness (Table 1 ). All participants provided descriptors of recalled breathlessness and exercise-induced breathlessness after the first 6-min Walk Test. However, 6 participants did not provide descriptors of exercise-induced breathlessness after the second test due to time and/or transport constraints. 
Descriptors of breathlessness
Volunteered descriptors of breathlessness were allocated to the language categories developed by . Where descriptors could not be allocated appropriately, two members of the research team reviewed the descriptors independently and proposed new categories, with disagreements resolved through discussion. Four new categories (Rapid, Intensity, Wheeze, Walk test) were produced (Table 2) . Emotive descriptors made up 65% of recalled breathlessness compared with 11% of exerciseinduced breathlessness, whereas physical descriptors made up 35% of recalled breathlessness compared with 89% of exercise-induced breathlessness (Figure 1 ). The number of endorsed descriptors decreased with each subsequent condition with 170 statements endorsing recalled breathlessness, 151 endorsing exercise-induced breathlessness 1, and just 139 endorsing exercise-induced breathlessness 2 (Table 3 , see eAddenda for Table 3 ).
Consistency of descriptors between recalled and exercise-induced breathlessness
Volunteered descriptors: Of the 237 potential language pairs volunteered to describe recalled and exercise-induced breathlessness 1, only 27 (11%) were identical. The odds of a different number of participants volunteering the same descriptors were greater for emotive descriptors than physical descriptors (Table 2) . Significantly different numbers of participants volunteered descriptors in seven language categories (annoying, suffocating, uncomfortable, regret, unique physical, labour, strategies, hard to describe) between recalled and exercise-induced breathlessness 1 (Tables 2 and 3, see eAddenda for Table 3 ).
Endorsed descriptors:
Of the 171 potential language pairs endorsed as describing recalled and exercise-induced breathlessness 1, 66 (39%) were identical. Significantly different numbers of participants endorsed descriptors in four statements ('I feel out of breath', 'I cannot get enough air', 'I feel that I am breathing more', 'I feel that I am suffocating') between recalled and exercise-induced breathlessness 1 (Tables 4 and 5 , see eAddenda for Table 5 ).
Consistency of descriptors within exerciseinduced breathlessness
Volunteered language: Of the 175 potential language pairs of descriptors volunteered to describe exercise-induced breathlessness 1 and 2, 72 (41%) were identical. There were no significantly different numbers of participants volunteering descriptors in any language categories between exercise-induced breathlessness 1 and 2 (Tables 2 and 6, see  eAddenda for Table 6 ).
Endorsed language:
Of the 153 potential language pairs endorsed as describing exercise-induced breathlessness 1 and 2, 71 (46%) were identical. There were no significantly different numbers of participants endorsing descriptors in any language categories between exercise-induced breathlessness 1 and 2 (Table 2 and 7, see eAddenda for Table 7 ). (7) 0 (0) 1 (2) 
Discussion
In this study, while no significant differences were evident in the language used to describe exercise-induced breathlessness immediately after two walking challenges, recalled descriptions of the sensation of breathlessness did not consistently match descriptions of exercise-induced breathlessness. The findings may simply reflect that recalled experiences do not reflect real time experiences of breathlessness. However, due to the design of the study, it cannot be determined whether these inconsistencies are due to errors of recall or a mismatch between the contexts under which people recalled their prior experience and the task undertaken to experimentally induce breathlessness.
Higher consistency between descriptors of breathlessness has been reported when the provocation challenge closely reflects the context under which dyspnoea is recalled. For example, Binks et al (2002) used methacholine to induce a dyspnoea experience similar to acute bronchoconstriction in people with asthma. Mahler et al (1996) compared the descriptors selected when recalling breathlessness experienced during activities with walking-induced breathlessness in people with chronic obstructive pulmonary disease. Considerable discrepancy exists between the Mahler et al (1996) results (68% agreement) and the agreement found in the present study (39% agreement between descriptors endorsed during recalled breathlessness and exercise-induced breathlessness). Both studies involved similar participants, the same list of breathlessness statements (Mahler et al 1996) , the same provocation challenge (ie, walking), and both determined consistency using percent agreement. However Mahler et al (1996) provided a context for recalled breathlessness (ie, 'during activities such as walking') and a target intensity for exercise-induced breathlessness (ie, 'moderate intensity of uncomfortable awareness of breathing' approximating 3 on the Borg Scale of Perceived Exertion). In the current study, participants were not provided with a context or situation but were simply requested to describe the sensation when their breathing was uncomfortable, and they completed the standardised 6-min Walk Test with a mean score of 4 (SD 2) on the Borg Scale of Perceived Exertion without a predetermined target for dyspnoea intensity. The discordance between recalled and exercise induced breathlessness may reflect that the walking challenge did not provoke the same intensity of breathlessness as the recalled experience. However, a larger role may have been played by the context under which breathlessness was recalled compared with how it was induced.
Few previous studies investigating differences in the quality of dyspnoea specify the context for recalled breathlessness (Binks et al 2002 , Elliot et al 1991 , Mahler et al 1996 . Rather than identify a specific situation, most investigators have asked people to describe the experience of breathing discomfort (Skevington et al 1997 , Wilcock et al 2002 , describe the sensation when breathing is uncomfortable (de Souza Caroci and Lareau 2004, Williams et al 2008) , or confirm how often descriptors of breathlessness occur over time (Han et al 2005) . Accordingly, participants in this study were asked to volunteer descriptors or endorse statements describing the sensation when 'breathing is uncomfortable'. The context in which participants described the recalled breathlessness was not assessed systematically in the current study and this is a limitation in interpreting the results. Participants often chose a specific, atypical incident to provide a context for the term 'uncomfortable' rather than a common, representative context such as physical activities of daily living. For example, some participants described their sensation of breathlessness relating to episodes of unexpected physical effort (eg, bush walking while on holidays, and/or a maximal cardiovascular test) or life threatening situations (eg, severe respiratory infection leading to respiratory failure and arrest requiring hospitalisation). This was in contrast to the context under which breathlessness was induced in this study which was predictable in that it was supervised within a safe hospital environment. Participants had a prior expectation of increasing breathlessness throughout the test, exercised a degree of control over how fast they walked, and knew that they could cease the test at any time if they became too uncomfortable.
While the cortical mechanisms underpinning perceptual processes (such as memory for dyspnoea) remain to be fully mapped, all sensations are subject to learning from exposure and associations with past experiences (De Peuter et al 2005 , De Peuter et al 2004 , von Leupoldt and Dahme 2005b . It has been proposed that people maintain a cortical representation (ie, schema) of the level of dyspnoea associated with particular physical effort and/or activities (Burdon et al 1994, Wilson and Jones 1990) . Each experience of dyspnoea is compared with this benchmark to determine whether the discomfort experienced is appropriate for the effort inherent in the activity (Burdon et al 1994, Wilson and Jones 1990) . When a 'worse' experience is encountered, the benchmark is reset and subsequent dyspnoeic experiences are evaluated in light of the new standard. Each perceptual experience of breathlessness is underpinned by a complex neuromatrix requiring rapid recognition of respiratory afferent information (ie, a conscious appreciation of the increase in the work of breathing or somatic awareness) and decision making concerning whether the sensation is comfortable or uncomfortable (ie, affective awareness). Presumably, this is achieved by comparing the sensation with past experiences via an internal benchmark, or the activation of fear and anxiety areas when the afferent information exceeds a threshold (Burdon et al 1994 , O Donnell et al 2007 , Wilson and Jones 1990 . Both stages of awareness may be modulated by cognitive processes (such as memory, expectation, learning, and schemata) and personality (De Peuter et al 2004, Von Leupoldt and . In the absence of a specific context, the language used to describe recalled breathlessness might reflect the internal benchmark (ie, the 'worst experience') against which participants compare all subsequent experiences of breathlessness.
The findings of this study have implications for both researchers and clinicians working with people for whom breathlessness is a common, disabling impairment.
Researchers exploring the quality of recalled breathlessness, particularly between different medical conditions, will need to consider the specific context under which the participant is recalling the sensation. Breathlessness experienced during different contexts -episodic, life threatening, daily living, exercise assessment, or tasks which the individual finds particularly distressing -is likely to vary, but all contexts may provide information useful in understanding dyspnoea in individuals.
It is widely accepted by both researchers and clinicians that dyspnoea is multidimensional (American Thoracic Society 1999, Peiffer 2008). It includes both somatic afferent information transmitted from chemical, stretch, and pressure receptors in the body and affective information provided by neural structures concerned with memory, cognition, personality, and emotion (American Thoracic Society 1999 , O'Donnell et al 2007 . Clinical assessment of dyspnoea commonly includes the presence (ie, experiencing breathlessness or not), intensity (eg, Borg Scale of Perceived Exertion, visual analogue scales, or scores out of 10), behaviour (eg, whether the current symptom is better or worse than the usual situation), and its effect on activity (eg, limitations to activities such as house work, walking, leisure, or employment). But unlike assessments of pain, the quality of dyspnoea is not generally considered. The consistency of the language used to describe exerciseinduced breathlessness -both volunteered by participants in their own words and endorsed from a pre-existing list of breathlessness statements -suggests that the quality of breathlessness as well as its intensity might be reliably assessed and monitored in people with chronic lung disease.
The quality of dyspnoea is context-dependent and emotive descriptions predominate when breathlessness is recalled. The context under which people remember uncomfortable sensations and how this influences recalled breathlessness requires further exploration. There was consistency in the language used -whether volunteered or endorsed -to describe exercise-induced breathlessness immediately after two walking challenges. The degree to which recalled or induced descriptions of the sensation of breathlessness predict the degree of activity limitations remains to be investigated. n eAddenda: Tables 3, 5 , 6, and 7 available at AJP. physiotherapy.asn.au
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